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Thursday,   June   12»  Sunday ,    Jve   13.    Traveling  by  train.      '  ro^e   a 

paper  and  read  Chapter*  TV  of 
the  manuscript   on   shock  waves. 
T'ondayy   June  16. 

Olt   of  the  morning  getting  in  touch  with  the   people  I 
want   to   see,  makinm  travel   arrangements,   etc. 

•Jus^  before  lunch  went   to  the  L.    A.    Municipal   Mrport  to  }?orth 
-piopn    Mrcreft   Tnc.    to  visit   the  Aerophysics  Laboratory.      Met  W« 
Bollay,   but  talked  to  hint  only  very  briefly  as  he  had  to  leave.      Dr. 
fardels  took  charge.      I  discussed  their  report  on  the  water  wave  8nel- 
ory  for   supersonic   flow  of  compressible  £8 sea   and  asked  questions   about 
sore   points  v**  ich  puzzled  me,  but   did  not    get   very  satisfactory  answers 
The  people  who  use  the  water  wave   analogy  seer.int-ly  do  rot   care  to   in- 
vest ipate  +-ho  fundamental  basis  for  that   theory— -with   some    justifica- 
tion since  they  are  not   urimarily  interested  in  water  waves  but   in  gas 
dynamics.      T  then  saw  the   actual  experiments   consisting  in  dragging 
an  object   through  shallow  water  and  observing  the  wave   patterns.      The 
ann:le   for   oblioue   shocks  does  not    cone   out    right  unless  the  model   is 
lonf1,  enough,    i.e.   unless  the   "wave   length*"    are    sufficiently  1q 
co^r-fred  with  the  depth.      Had  lunch  with 

Dr.   Vtk      C.    -andels   -  in  charge   of  invest! gating  the  water  wave 

analo 

Dr.  A.  Vanszonyi  -  pupil  of  r^:   ors 

Dr.  J.  J.  Gilvarry  -  physicist  from  Princeton 

J  H,   Bruman  -  makes  the  experiments  on  water  waves. 

At  lunch  we  spent  moat  of  the  tine  discussing  Friedriehs's  recent 
result  that  shocks  cannot  begin  in  the  interior  of  a  region  in  steady 
2-dimensional  supersonic  flow.   Vaszonyi  was  very  sceptical,  perhaps 
because  I  could  not  explain  it  too  well. 

Tuoa  iay,  June  1\ . 

ITr,  early  and  loft  L.    A,    for  Del  ?.:ar,  where   I  was  met.    at   the 
stetion    and  taken  to  the    Scripps   Institute.      I  rret   Dr.      '"'alter  Mynk 
for  the   first   time.  .      .    is   in   charre   of  the  research   on  water  wav^s 

8^   the    Scrinps   Institute,      ^e   discussed   our  work  very  animatedly   for 
an  hour  or   so  until   lunch,    and   decided  that    I  should  outline  w  ir 
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group  has  been  doinf  In  the  Inst  year  o"  so  to  a  group  of  the  people 
here  in  the  afternoon.   This  was  done.   T  talked  for  nearly  two  hours, 
with  many  interruptions  for  discussion,  in  the  course  of  v/hich  we 
managed  to  clear  ur>  a  number  of  points.   The  thing  of  principal  in- 
terest to  Munk  and  his  people  is  the  theory  of  breaking  of  waves,  and 
they  are  very  much  interested  in  our  approach,  which  differs  from 

-nk's.   Honk  ororPtes  v;ith  the  notion  of  the  solitary  wave,  which  I 
feel  is  wrong  for  reasons  to  be  set  down  in  a  moment,  while  ^unk  cor- 
rectly says  that  our  method  yields  results  no*  always  in  rood  accord 
with  the  observation  on  oce^n  beaches,   a  comparison  of  the  two  meth- 
ods follows:  Both  methods  ircrk  with  nonlinear  sbnllov  water  theories 
(these  epproximetions  to  the  exact  hydrodynamic  theory  which  are  ac- 
curate for  long  waves  in  shallow  water ^ ,   However,  I  assume  that  the 
motion  is  not  a  steady  notion  and  I  am  able  to  compute  changes  in  shaoe 
of  a  wave  rowing  into  still  water.   The  theory  is  exactly  analogous  to 
gas  dynamics  theory,  and  the  formation  of  p  breaker  corresponds  exactly 
*o  the  formation  of  a  shock  in  a  tube.   Vunk  reasons  on  the  basis  of 
a  snecipl  steady  motion  furnished  by  the  theory  of  the  so-called  soli- 
tary wave---a  wave  form  which  can  oropagate  unchanged  in  form,  at  least 
in  water*  of  constant  denth.   The  trouble  is  that  this  wave  hPs  a  form 
vhich  is  symmetrical  about  the  crest,  ind  that  seems  to  re  to  be  rather 

wide  of  the  mark  for  breakers  in  many  cases to  my  eye  they  seem  to 

ret  very  steep  in  front.   (Our  theo^""  furnishes  this  behavior ^.   On 
the  other  >^end,  Ktirik  noints  out  that  the  observations  indicate  ^hrt 
waves  break  as  soon  as  the  ratio  of  amplitude  to  depth  exceeds  a  cer- 
tain value about  1.3 — -and  tv»et  the  solitmy  wave  approach  rakes  it 

nossible  to  understand  thiB  at  least  in  part,  while  my  method  indicates 
that  the  breekir  g  phenomenon  is  practically  independent  of  the  ampli- 
t\ide-depth  ratio.  The  fact  is,  however,  that  the  two  f-p^cechea  are 
not  so  contradictory,  for  Che  following  reasons.   Both  theories  are 

oroximations  to  the  exact  theory  Which  arise  essentially  through 
developments  with  respect  to  the  depth  of  the  rrter.   The  theory 
used  by  Funk  carries  the  development  to  terms  of  higher  order  than 
is  the  erne   for  the  theory  I  use,  but  assumes  a  ster     *-ion  and 
r"lso  one  of  Very  special  character.   Thu      *-heory  T  use 
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appeared.   This  one  dea^^w^hy^e^axahiQ.p^QscIllstioTis,  and  we 
must  get  a  copy  of  It. 

Just  "before  lunch  I  looked  up  J.  K.  Vennard,  a  former  colleague 
from  the  College  of  Engineering  of  N.  Y.  U. ,  who  is  now  at  Stanford 
Vennard  works  in  hydraulics.   It  was  too  had  that  I  had  so  little 
time  to  talk  with  him  since  it  seems  that  Vie  also  is  taking  an  in- 
terest in  the  suh.lect  of  waves  in  open  channels  and  wants  to  try  to 
develop  experimental  techniques  for  studying  non-steady  motions  in 
this  field  of  problems. 

At  3:30  P.  M.  I  left  San  Francisco  by  plane  for  Los  Angeles, 
where  I  took  a  plane  for  New  York  which  left  at  6:30  P.  M.  end 
arrived  in  New  York  at  7:45  P.  M.  (both  the  local  standard  time\ 
The  plane  was  one  of  the  new  D.  C.6's  and  was  very  steady. 
I  arrived  home  tired  but  contented  in  every  way  wl  th  the  results 
of  my  trip.   Things  worked  out  better-  for  me  this  time  than  on  any 
other  of  the  Ion/?  trips  I  have  't-a ken. 
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